Purpose In response to the increasing cancer burden in Kenya, this study identified barriers to patients seeking access to cancer testing and treatment and to clinicians in delivering these services. Policy recommendations based on findings are presented.
INTRODUCTION
The incidence of cancer is increasing worldwide. The International Agency for Research on Cancer , a WHO agency, reported 14.1 million new cancer cases, 8.2 million deaths resulting from cancer, and 32.6 million people living with cancer (within 5 years of diagnosis) worldwide in 2012. Of these, 8 million new cancer cases (57%) and 5.3 million deaths resulting from cancer (65%) occurred in less developed regions. 1 Cancer is the third-leading cause of death in Kenya. Some 22,000 2 to 41,000 new cases occur each year, 3 and 28,000 Kenyans die as a result of cancer each year. 4 In Kenya, 60% of patients with cancer are < 60 years of age. 2 Whereas 48% of the deaths resulting from cancer in low-or middle-income countries are premature (younger than 70 years of age), only 26% fall under the same category in high-income countries. 5 Cancer poses unique challenges to Kenya's health infrastructure and affects a much younger population than elsewhere.
Kenya currently has limited personnel and only 12 facilities to diagnose and treat cancer, which include seven private hospitals, two mission hospitals, and three public facilities. It has four radiotherapy centers, 6 mostly located in urban areas. Among the public facilities, only Kenyatta National Hospital (KNH) is equipped to provide the three major cancer treatment modalities: surgery, radiotherapy, and systemic therapy (chemotherapy). The other two public facilities-Moi Teaching and Referral Hospital (MTRH) in Eldoret and Coast General Hospital-provide surgery and systemic therapy, with plans to add radiotherapy units in future. Three private hospitals-MP Shah, Aga Khan, and Nairobi Hospitals-provide all treatment modalities, whereas the other private hospitals provide only surgery and systemic therapy.
cancer institute and the decentralization of prevention and treatment activities through the counties. The National Guidelines for Cancer Management were created in 2013. 9 These policy documents and actions laid the framework for addressing Kenya's cancer burden.
In 2015, Kenya's public insurer, the National Health Insurance Fund (NHIF), initiated coverage of up to KSh5,000,000 (US$50,000) for patients with cancer who needed urgent treatment outside the country. In October 2016, 10 NHIF reviewed the policy to include cancer treatment within the country and to reduce long wait times in NHIF-participating hospitals. In March 2017, Kenya's Ministry of Health held a cancer stakeholder consultative group meeting to draft the 2017 to 2022 National Cancer Control Policy. This policy, still under review, aims to address the limitations of policies reviewed in this study (Table 1) .
Prior research on patients with cancer and service providers in Kenya pointed to medical costs as a significant barrier to accessing testing and treatment services for all types of cancers. Patients covered under NHIF were more likely to complete treatment as compared with those without insurance. [11] [12] [13] Poor provider attitudes and stigma for patients seeking cervical cancer screening were commonly cited as deterrents to screening and treatment. 14, 15 Additional barriers included the lack of provider skills; equipment for screening, diagnosis, and treatment; and supplies. These contributed to late presentation by patients. 16, 17 High costs of transportation to medical facilities, lack of parental awareness about cancer, poor communication by providers, and scarcity of pediatric oncologic services were major barriers faced by parents of children with pediatric neoplasms. 11, 13, 18 Insured patients had higher treatment completion rates and higher chances of event-free survival 2 years after treatment, as compared with uninsured patients. 14, 19 Providerside barriers included a lack of staff who could diagnose malignancies and refer patients to specialists. 16, 20, 21 Negative provider attitudes toward patients with cancer, cultural beliefs, taboos, and personal discomfort examining patients of the opposite sex also presented difficulties. 22 Considering prior studies, our objective was to use the findings from this study to extend existing literature by including clinicians' perspectives and national policies that link the identified barriers to potential policy actions, an approach not applied in previous studies.
METHODS

Study Design
Semistructured qualitative interviews of clinical oncologists and leaders of support and advocacy groups for patients with cancer were conducted via telephone and in person in Nairobi, Kenya, in January 2016. Ethical approval was obtained from the ethical review board at the University of North Carolina at Chapel Hill (Chapel Hill, NC) in May 2015 (institutional review board No. 13-4105) and The initial goal was to interview up to 20 key informants; it was anticipated this sample size would enable thematic saturation-the point at which no new themes would emerge from subsequent interviews. Study participants were recruited in two phases: first, through personal contact and introductions to key cancer sector experts and policymakers in Kenya, and second, using direct e-mails to organizations listed on the Kenya Cancer Network Organization Web site and in published articles. This purposive sampling was used to identify 45 potential participants by January 2016: 24 clinicians, 17 cancer support group leaders, and four policymakers.
Data Analysis and Interpretation of Interviews
The audio recordings of the interviews were transcribed verbatim. Qualitative analysis was conducted to identify and organize key themes emerging from the participants' responses. Exemplar quotes from the interviews elaborated each theme. All data were reported anonymously to protect the identity of participants and their organizations. On the basis of the results of the qualitative interviews and prior literature, recommendations are made for improving access and delivery of services.
RESULTS
Between December 2015 and January 2016, 25 of the 45 contacted potential study participants responded. Nonrespondents were excluded from the study. Discussions with each of the respondents were used to explain the study and determine eligibility (clinician or leader of a support or advocacy group for patients with cancer or survivors). Of the 14 key informants who participated, eight were women, and six were men; seven were clinicians (three oncologists, two pathologists, one surgeon, and one palliative care physician), and seven were nonclinicians (cancer support and advocacy group leaders). Additional participant characteristics are listed in Table 2 .
Thematic saturation was obtained by the 10th interview, but four additional interviews were conducted before analysis. One clinician's responses were inaudible, so only 13 participants' responses were analyzed.
Study participants reported seven main barriers to patients seeking cancer testing and treatment regardless of the type of cancer: high cost of testing and treatment, low level of knowledge about cancer among the population and clinicians, poor health-seeking behaviors among the population, long distances to access services, lack of decentralized diagnostic and treatment facilities, poor provider-to-patient communication, and need for better cancer policy development and implementation. These barriers formed the themes that are described in this report and elaborated with exemplar quotes in Table 3 . The type of respondent for each quote is noted as nonclinical participant (NCP; ie, cancer support or advocacy group leader) and clinical participant (CP; ie, clinician).
Financing Access to Cancer Testing and Treatment Is Costly
Most NCPs (n = 4) cited cancer screening and diagnostic costs as the leading barrier to timely testing and treatment.
"Definitely, money first and foremost is the major concern . . . because as you know, in our setup, you can't even access medical services. . . . The major challenge [to treatment] is lack of financial ability." -NCP 4
Some tests, such as mammograms, were deemed expensive for the average Kenyan. Respondents (n = 2) reported that some patients preferred to seek treatment in India, which they deemed cheaper and more effective than treatment in Kenya. The cost of transportation and accommodations in accessing oncology services in urban areas was cited as a barrier (n = 5), especially for rural populations.
Treatment at private facilities was cost prohibitive for most patients, resulting in the underuse of their radiotherapy machines. A subset of participants reported that the government had negotiated with some private hospitals to treat patients with urgent cancer cases, but the criteria for determining these cases was unclear. Quotes "Definitely, money first and foremost is the major concern . . . because as you know, in our setup, you can't even access medical services. . . . The major challenge (to treatment) is lack of financial ability." -NCP 4
"The other was about finances because the treatment is very costly. Some of the ongoing drugs likes tamoxifen are very costly." -NCP 6 2 There is a low level of knowledge and information about cancer among the patients and clinicians.
Quotes "I think awareness of both the disease and our services affects patients' ability to access the facilities' services." -CP 2 "There is very little awareness by the people-maybe just in the large urban centers and during the October awareness month." -CP 6
"The government needs to be very aggressive in creating awareness. Whether through the media like they did with AIDS or through NGOs to go out there to carry out the awareness and screenings and for people to be made aware that it is their right to seek these services when they enter government institutions." -NCP 5
"Sometimes it [has] nothing to do with finances, but the doctors who misdiagnosed them. We have so many people being taken around in circles by the doctors-general practitioners who did not know that it was cancer. So many are complaining that if they knew earlier or were diagnosed earlier, their cancer would have been treated. You are told you have a sore throat and the doctor does not look at the issue keenly." -NCP 6 3 Health-seeking behavior of the population needs improvement.
Quotes "Most people don't just go for screening even after the awareness. They usually come for screening once they get a symptom." -NCP 1
"For the people in our groups, I can say 70% of the cases went to the doctors when the cancer was advanced mostly with the cervical cancer cases. I can say that it also has to do with their economic situation because those who have money go for annual checkups and whereby the prostate cancer can be diagnosed early, but for those who do not have funds . . . they come when it is late stage." -NCP 6 4 Long distances to cancer testing and treatment centers affect patients' ability to access treatment.
Quotes "Even if a patient has the ability to access these services, you find that they again have to travel long distances just to reach these said services. For instance, we only have three public hospitals that provide childhood cancer care: Kenyatta, MTRH, and New Nyanza. To some extent, Coast General, but that one is on and off, so it's yet to be established. Out of these, only MTRH and Kenyatta are the ones I'd say that are fully functional. That means that for the 40 million Kenyans, people have to travel to those three centers, with the exception of those who can afford private hospitals." -NCP 4 "I'd like to see a deliberate effort in the act towards the provision not only of equipment and facilities, but in personnel, because we may have all these facilities and equipment but no trained personnel to match." -NCP 4
5
There is a need to decentralize cancer diagnostic and treatment services Quotes "Thirdly, the resources are centralized. Like the radiation machines are here in Nairobi. . . . There is no availability for such kind of things. . . . We need to decentralize the treatment centers, get more radiotherapy machines and train people to improve service delivery. There is only one radiotherapy machine in the public sector." -CP 1 "Of course, the treatment centers, as I had said earlier on, need to be decentralized again. So that we have not just KNH with a radiotherapy machine, we need to have one in Kisumu; we need to have one in Coast so that those people can access treatment nearer home." -CP 3
"We also need to decentralize health care and take it to all corners of the country." -CP 4 6 Poor provider-to-patient communication affects patients' level of understanding and participation in their treatment.
Quotes "The communication after the initial consultation with the health care worker when they are now being told of the situation and the advised treatment plan is critical. How this is communicated or received by the parent or patient determines whether they will either start on the regimen as prescribed or even whether they'll follow through with subsequent appointments." -NCP 4 "Well, I think you know in Africa a doctor is a god. What the doctor says is what goes. … If you're going to give them chemotherapy, you need to tell them what it is, what it is going to do to their body. But unfortunately, people don't do these things . . . especially if a patient is illiterate, it's assumed that they don't need to be told anything. But an illiterate patient is going to suffer the same side effects as the literate one. So, it's good to tell them when you're treating them." -CP 3 "Not very much information is given to them, but a few years ago we wrote some communication on various cancers and were published by the Nairobi University Press. . . . We used to keep them at the reception for patients to read and it would help because it would give them some level of understanding and made it easier to communicate with patients." -CP 4 7 Better implementation of existing and new cancer policies is required.
Quotes "We have so many policies and guidelines, but they have never been implemented. . . . The government needs to stop making too many policies and first try to work with the policies that have been developed." -NCP 5
"I saw the draft of the act, but I don't think it has made any impact on access to cancer treatment. However, some awareness has been created in the last few years due to the act through the momentum that was given to the field of cancer. . . . So far the situation has improved, but I really doubt that the government protocols and policies have made any impact." -CP Participants also cited the discriminatory practices of private insurance and the lack of clarity from the public insurance (NHIF) as barriers that patients must deal with. All 14 respondents were dissatisfied with the practices of insurance providers. 
Low Level of Knowledge and Information About Cancer
Respondents (n = 3) cited the need to increase national awareness about cancer. Others (n = 6) reported the lack of knowledge about cancer as a factor contributing to late presentation by patients. Providers' lack of knowledge about cancer and its symptoms were a major cause of misdiagnosis cited by a subset of participants (n = 2).
"Sometimes it is nothing to do with finances, but the doctors who misdiagnosed them. We have so many people being taken around in circles by the doctors-general practitioners who did not know that it was cancer. So many are complaining that if they knew earlier or were diagnosed earlier, their cancer would have been treated. You are told you have a sore throat and the doctor does not look at the issue keenly." -NCP 6
Health-Seeking Behavior of the Population
Late presentation is a major barrier to effective treatment. Study participants (n = 6) reported that most patients only sought medical care once symptoms were present.
"Most people don't just go for screening even after the awareness. They usually come for screening once they get a symptom." -NCP 1 A significant fear of cancer because of its association with death contributed to the late presentation.
"People will die but no one will say they died of cancer. They are very scared of the word and people want to hide it as a cause of death." -NCP 2
In addition to fear, the financial cost associated with medical exams was reported as contributing to the low uptake of cancer screening and diagnostic tests (n = 2). However, most (n = 5) of the patient support and advocacy group leaders reported that they offered screening.
Long Distances to Cancer Testing and Treatment Centers
Participants (n = 5) reported that the current centralization of cancer diagnostic and treatment services in Nairobi posed a significant challenge outside of the city. The long distances affected patient compliance with treatment and follow-up with physicians.
"Even if a patient has the ability to access these services, you find that they again have to travel long distances just to reach these said services. For instance, we only have three public hospitals that provide childhood cancer care; Kenyatta, MTRH, and New Nyanza. . . . That means that for the 40 million Kenyans, people have to travel to those three centers except for those who can afford private hospitals." -NCP 4
Need for Decentralization of Cancer Diagnostic and Treatment Services
It was thought that decentralization of cancer services was important, because it could prevent delays in accessing treatment.
"And as you'd expect, most of the facilities are here in Nairobi. … And that includes the doctors, as well. So, the rest of the country is really bare." -NCP 3
Poor Provider-to-Patient Communication Participants (n = 3) reported that the way physicians communicated with patients about their cancer was a determinant in whether patients sought treatment. They found this true regardless of the patient's literacy level, especially when the disease was terminal. Better Cancer Policy Implementation Is Required
Participants cited the need for better implementation of cancer policies at the county and national levels.
"We have so many policies and guidelines, but they have never been implemented. . . . The government needs to stop making too many policies and first try to work with the policies that have been developed." -NCP 5
Most agreed that the 2012 Cancer Act raised the level of awareness of the government about the rise in cancer.
"I saw the draft of the Act, but I don't think it has made any impact on access to cancer treatment. However, some awareness has been created in the last few years due to the Act through the momentum that was given to the field of cancer. . . . So far, the situation has improved, but I really doubt that the government protocols and policies have made any impact." -CP 1
Some cited the need for the Cancer Act to be revised to address costs, because cost was a major barrier and determinant of treatment. 
DISCUSSION
This study extended prior literature by eliciting the perspectives of clinicians and cancer support and advocacy group leaders in Kenya regarding the barriers to diagnosis and treatment, as well as policy actions that can address the identified barriers. These key informant interviews identified affordable cancer testing and treatment services, lower drug costs, better equipped facilities and trained clinicians, proximity to testing and treatment centers, and favorable national cancer policies as critical to reducing barriers.
Findings indicate the cost of cancer testing and treatment is the biggest barrier facing Kenyans. Additionally, Kenya's economic indicators point to its ability to address the financial barriers hindering the access of the population to cancer testing and treatment. With the highest gross domestic product (US$63,398 million) in the East Africa region, Kenya has the lowest health expenditure (only 3.5% of its gross domestic product) as compared with Tanzania (5.8%), Uganda (7.2%), and Rwanda (7.5%). Its health expenditure per capita (US$77) is also one of the lowest in the region, and life expectancy at birth is 62 years, compared with 65 years in Rwanda and Tanzania, and 59 years in Uganda. 23 A key finding is that clinicians are aware that their services are out of reach for most self-paying and underinsured patients. Among insured patients, discriminatory practices by insurance companies, such as capping coverage and increasing premiums, lead to significant anxiety. In Kenya, like many other countries, primary health care facilities serve as the entry point for patients presenting with various symptoms. Providers at these facilities should be trained and equipped to screen patients, especially those with a family history of cancer or those with predisposing conditions, such as HIV/AIDS. 9 Examples of effective interventions from neighboring countries include cervical cancer screening using skilled health workers in primary-, district-, provincial (county)-, and nationallevel hospitals in Uganda, Tanzania, Lesotho, and Zimbabwe. This includes colposcopies for referred cervical cancer cases in tertiary hospitals in Tanzania and Uganda. 24 Inexpensive screening techniques for some of the cancers in Kenya can be applied by skilled health personnel and increase timely diagnosis for a majority of patients presenting with advanced disease.
Both clinicians and nonclinician informants reported a general lack of awareness about cancer and the need for public health education. Accurate information can lead to better awareness and help counter misinformation surrounding cancer.
The availability of one radiotherapy machine in the main public hospital (KNH) limits timely access to treatment of patients, whereas the underuse of cancer services in the private facilities is primarily tied to cost. The long wait times in public hospitals reduce the chances of better treatment outcomes and contribute to high cancer mortality rates.
In 2015, the Kenyan government and international stakeholders agreed to strengthen the capacity of KNH and MTRH and establish cancer centers in other counties-Kiambu, Mombasa, and Kisumuas part of a phased approach to decentralizing cancer services. The government established public-private partnerships with some of Kenya's private hospitals with underused capacity with the aim of easing the volume of patients with cancer at KNH. In addition to these efforts, Kenya can learn from Rwanda's Butaro Cancer Center of Excellence, which has demonstrated how cancer care can be delivered in a resource-constrained setting. 25 It can also learn from Rwanda's public-private partnership, which includes the Dana-Farber Cancer Center and other donors, 26 as it builds its public-private partnerships.
A number of limitations are acknowledged. This study recognizes the use of a limited subset of the population to provide opinions to inform recommendations. However, it is likely that the key informants are reliable sources of information about the impact of cost, infrastructure, and national health policies. Subsequent interviews with patients regarding their experiences in accessing diagnostic and treatment services for specific cancers would expand on certain themes identified in this study.
In conclusion, effective cancer testing and treatment options can be developed in resourceconstrained environments like Kenya, where the technical expertise required to administer treatment modalities is underdeveloped. Implementing recommendations based on this study could improve Kenyans' timely access to cancer testing and treatment. A review of effective cancer interventions and policies implemented in countries facing challenges similar to those faced by Kenya would provide lessons to Kenya's health sector and policymakers.
